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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



re the Application of 



ugh Grama jo et al . 



Serial No. 10/045,612 
Filed: October 23, 2001 



For: ANTIBIOTIC PRODUCTION II 



SUBMISSION OF SEQUENCE LISTING 
UNDER 37 C-F.R. §S1 - 821-1 . 825 AND PRELIMINARY AMENDMENT 

The present submission is in response to the Office 
communication dated March 14, 2002 enclosing a Notice To File 
Missing Parts Of Nonprovisional Application. 

To comply with the requirements under 3 7 C.F.R. 
§§1 . 821-^ . 825 , submitted herewith is a sequence listing of the 
amino acids and nucleotides presented in the above-referenced 

i 

application. The sequence listing is being submitted in both 
paper copy and computer-readable form. Applicants 
respectfully request entry of the sequence listing into the 
above identified patent application. The undersigned hereby 
verifies that the paper copy and computer readable form of the 
sequence listing are identical and do not contain any new 
matter. In the event that a fee is required, the Commissioner 
is authorized to charge the account of the undersigned, 
Account No. 04-140 6. A duplicate copy of this sheet is 
enclosed. 



Respectfully submitted, 



DANN, DORFMAN, HERRELL AND SKILLMAN 
A Professional Corporation 



By 




-J, A 




Patrick J. Hagan 
PTO Registration No 



27, 643 



Telephone : 



(215) 563^-4100 



j , ' ,i ■'. '?.."" fr, i ".'■.-:-J. \-.y'~ j . 





. ...... t. . \ . k -, v tT 



« " . 1 



SEQUENCE LISTING 




> Grama. j o , Hugo C 

Rodriguez, Eduardo J 



<120> Antibiotic Production II 

<130> 0380-P02327US1 

<140> US 10/045,612 

<141> 2001-10-23 

<150> US 60/242,533 

<151> 2000-10-23 

<160> 32 

<170> Patentln version 3.0 



<210> 1 
<211> 29 



- <212> DNA - 

<213> Artificial 



j , : l0k^4^^4r?<^ 2 3 >\ V^Syn the t-i c oligonucleotide 



gcagcacgcc aagggcaag 



■ 29 -''V;- 



<210> 
<211> 
<212> 
<213> 



2 

29 
DNA 

Artificial 



<220> 

<223> Synthetic oligonucleotide 



<400> 2 

cagaattcga tgccgtcgtg ctcctggtc 



29 



<210> 
<211> 
<212> 
<213> 



3 

31 
DNA 

Artificial 



<220> 

<223> Synthetic oligonucleotide 



<400> 3 

tattctagac atatgaccgt tttggatgag g 



31 



<210> 
<211> 
<212> 
<213> 



4 

24 
DNA 

Artificial 



<220> 

<223> Synthetic oligonucleotide 



<400> 4 

acctctagac aacgctcgtg gacc 



24 



<210> 5 

<211> 27 

<212> DNA 

<213> Artificial 

<220> 

<223> Synthetic oligonucleotide 

<400> 5 

ttatctagac atatgtcccc tgccgac 27 



<210> 6 

<211> 32 

<212> DNA 

<213> Artificial 

<220> 

<223> Synthetic oligonucleotide 

<400> 6 

atgaattcta tgcatcgggt cagcgccagc tg 



<210> , 7 
\<211> 30 
<212> DNA 
<213> Artificial 

<220> 

<223> Synthetic oligonucleotide 
<400> 7 

atgaattcta tgcatcgggt cagcgccagc 



<210> 8 

<211> 30 

<212> DNA 

<213> Artificial 

<220> 

<223> Synthetic oligonucleotide 

<400> 8 

atgaattcat gcatgaggga gcctcaatcg 



<210> 9 

<211> 26 

<212> DNA 

<213> Artificial 

<220> 

<223> Synthetic oligonucleotide 



<400> 9 

agatctagat cagtccttga tctcgc 



26 



<210> 10 

<211> 21 

<212> DNA 

<213> Artificial 



<220> 

<223> Synthetic oligonucleotide 
<400> 10 

gctttgagga ccttggcgat g 21 



<210> 11 

<211> 21 

<212> DNA 

<213> Artificial 



<220> 

<223> Synthetic oligonucleotide 

i 

<400> 11 

gaagtacagg ccgaagacca c 21 



<210> 


12 


<211> 


21 


<212> 


DNA 


<213> 


, Artificial 


<220> 




<223> 


Synthetic oligonucleotide 


<400> 


12 


gcgatttcgc cacgattggc g 


<210> 


13 


<211> 


21 


<212> 


DNA 


<213> 


Arti f icial 


<220> 




<223> 


Synthetic oligonucleotide 


<400> 


13 



21 



ccgatatcag cccctgatga c 



21 



<210> 14 

<211> 21 

<212> DNA 

<213> Artificial 



<220> 

<223> Synthetic oligonucleotide 

<400> 14 

cgtcagcttg cccttggcgt g 21 



<210> 15 

<211> 21 

<212> DNA 

<213> Artificial 



<220> 

<223> Synthetic oligonucleotide 
<400> 15 

ctacgctccg ggtgagcgaa c 



<210> 


16 


<211> 


31 


<212> 


DNA 


<213> 


Artificial 


<220> 




<223> 


Synthetic oligonucleotide 


<400> 


16 



ggagggccgt gatggcggcg acttcctcgg g 



17 
35 
DNA 

Artificial 

<220> 

<223> Synthetic oligonucleotide 

<400> 17 ■ ■ 

gaggaactgg tacgcgcggg cggtacaagc aagct 

<210> 18 

<211> 120 . 
<212> DNA 

<213> Streptomyces coelicolor 
<400> 18 

aaacgggccg gagactgtac ggagtcgacg gctcgcaatc cttgctcggc ttcgtagagt 
cgctacatga ccgttttgga tgaggcgccg ggcgagccga cggacgcgcg cgggcgggtg 



<210> 19 
<211> 120 
<212> DNA 

<213> Streptomyces coelicolor 
<400> 19 

cacccgcccg cgcgcgtccg tcggctcgcc cggcgcctca tccaaaacgg tcatgtagcg 
actctacgaa gccgagcaag gattgcgagc cgtcgactcc gtacagtctc cggcccgttt 



<210> 20 
<211> 18 
<212> PRT 

<213> Streptomyces coelicolor 
<400> 20 

Met Thr Val Leu Asp Glu Ala Pro Gly Glu Pro Thr Asp Ala Arg Gly 
15 10 15 



Arg Val 




A. 4 J - iuyy to A c: ...» 11- £* ,^ JL ii jet 




<210> 21 
<211> 240 
<212> DNA 

<213> Streptomyces coelicolor 
<400> 21 

cagccatgtc tcacgagccg gtaaccccgg ggcaaccgcg aaccggacgg ccccttccgg 60 
cactggtcct gctccgcccg gggggcgggt gattaccgcg ggatggacgg gcggctgaat 12 0 

accggccgat acgttctgcg catgactgtt ccgaacaggg cggcgtgaat tccaaccgtt 180 
ggccgtcggc gagccccgat cagtaatcga gtgagtgagg agaatcttcg tgcgcaaggt 240 



<210> 22 
<211> 240 
<212> DNA 

<213> Streptomyces coelicolor 
<400> 22 

ccacaaagaa accgcgtggc ccgcagcacg cccttacaga gaccttgacc acacaggagg 60 
gctagggttt cccccaggag tcctgcgtac cgcggtacta caagggcttt cgggggtcga 12 0 

gcgagcctcg aatcacgctc cgtgtgggca agctcaccat tggggacggg tcgaagtgcc 180 
gtgtcggcag tccctaaact cggcttgttt caaggaggga gcctcaatcg tgcgcaaggt 240 



<210> 23 

<211> 4 

<212> PRT 

<213> Streptomyces coelicolor 

<400> 23 

Val Arg Val Lys 
1 



<210> 24 

<211> 968 

<212> DNA 

<213> Streptomyces coelicolor 



<400> 24 

tattctagac atatgaccgt tttggatgag gcgccgggcg agccgacgga cgcgcgcggg 60 

cgggtggccg agctgcacgg gatccgtgca gcggcgctcg ccgggccgag tgagaaggcg 120 

acggcggcgc agcacgccaa gggcaagctg acggcacgtg agcgcatcga gctgctcctg 180 

gaccccggct ccttccgcga ggtcgagcag ctgcgccggc accgggcgac cgggttcggc 240 

ctggaggcca agaagccgta caccgacggt gtcatcaccg gctggggcac ggtcgagggc 3 00 

cgcacggtct tcgtctacgc ccacgacttc cggatcttcg gcggcgcgct gggcgaggcc 3 60 

cacgccacga agatccacaa gatcatggac atggccatcg cggccggtgc cccgctggtg 420 

tcgctgaacg acggcgccgg cgcccgtatc caggagggcg tcagcgcgct cgccgggtac 480 

ggcggcatct tccagcgcaa caccaaggcg tccggcgtca tcccgcagat cagcgtgatg 540 

ctcggcccct gcgcgggcgg cgcggcctac agccccgccc tcaccgactt cgtcttcatg 600 

gtccgcgaca cctcgcagat gttcatcacg ggcccggacg tcgtcaaggc ggtcaccggc 660 

gaggagatca cgcagaacgg tctgggcggc gccgacgtgc acgccgagac gtccggcgtg 7 20 

tgccacttcg cctacgacga cgaggagacc tgcctcgccg aggtccgcta cctcctctcc 780 

ctcctcccgc agaacaaccg ggagaacccg ccccgcgccg agtcctccga ccccgtggac 840 

cgccgctcgg acaccctcct cgacctggtc ccggcggacg gcaaccgccc gtacgacatg 900 

accaaggtca tcgaggaact cgtcgacgag ggcgagtacc tggaggtcca cgagcgttgt 9 60 

ctagaggt 9 68 



<210> 25 

<211> 590 

<212> PRT 

<213> Streptomyces coelicolor 



<400> 25 

Val Arg Lys Val Leu He Ala Asn Arg Gly Glu He Ala Val Arg Val 
1 5 10 15 

Ala Arg Ala Cys Arg Asp Ala Gly He Ala Ser Val Ala Val Tyr Ala 

20 25 30 

Asp Pro Asp Arg Asp Ala Leu His Val Arg Ala Ala Asp Glu Ala Phe 
3 5 40 4 5 

Ala Leu Gly Gly Asp Thr Pro Ala Thr Ser Tyr Leu Asp He Ala Lys 
50 55 60 

Val Leu Lys Ala Ala Arg Glu Ser Gly Ala Asp Ala He His Pro Gly 
65 70 75 80 

Tyr Gly Phe Leu Ser Glu Asn Ala Glu Phe Ala Gin Ala Val Leu Asp 

85 90 9 5 

Ala Gly Leu He Trp He Gly Pro Pro Pro His Ala He Arg Asp Arg 

100 105 HO 

-Gly Glu Lys Val Ala Ala Arg His lie Ala Gin Arg Ala Gly Ala Pro 
115 120 125 

Leu Val Ala Gly Thr Pro Asp Pro Val Ser Gly Ala Asp Glu Val Val 
. 130 135 140 

Ala Phe Ala Lys Glu His Gly Leu Pro He Ala He Lys Ala Ala Phe 
145 150 155 160 

Gly Gly Gly Gly Arg Gly Leu Lys Val Ala Arg Thr Leu Glu Glu Val 

165 170 175 

Pro Glu Leu Tyr Asp Ser Ala Val Arg Glu Ala Val Ala Ala Phe Gly 

180 185 190 

Arg Gly Glu Cys Phe Val Glu Arg Tyr Leu Asp Lys Pro Arg His Val 
195 200 205 

Glu Thr Gin Cys Leu Ala Asp Thr His Gly Asn Val Val Val Val Ser 
210 215 220 

Thr Arg Asp Cys Ser Leu Gin Arg Arg His Gin Lys Leu Val Glu Glu 
225 ^ 230 235 240 

Ala Pro Ala Pro Phe Leu Ser Glu Ala Gin Thr Glu Gin Leu Tyr Ser 

245 250 255 

Ser Ser Lys Ala He Leu Lys Glu Ala Gly Tyr Gly Gly Ala Gly Thr 

260 265 270 

Val Glu Phe Leu Val Gly Met Asp Gly Thr He Phe Phe Leu Glu Val 
275 280 285 

Asn Thr Arg Leu Gin Val Glu His Pro Val Thr Glu Glu Val Ala Gly 
290 " 295 300 

He Asp Leu Val Arg Glu Met Phe Arg He Ala Asp Gly Glu Glu Leu 
305 310 315 320 

Gly Tyr Asp Asp Pro Ala Leu Arg Gly His Ser Phe Glu Phe Arg He 

325 330 335 



Asn Gly Glu Asp Pro Gly Arg Gly Phe Leu Pro Ala Pro Gly Thr Val 

340 345 350 

Thr Leu Phe Asp Ala Pro Thr Gly Pro Gly Val Arg Leu Asp Ala Gly 
355 360 365 

Val Glu Ser Gly Ser Val lie Gly Pro Ala Trp Asp Ser Leu Leu Ala 
370 375 380 

Lys Leu He Val Thr Gly Arg Thr Arg Ala Glu Ala Leu Gin Arg Ala 
385 390 395 400 

Ala Arg Ala Leu Asp Glu Phe Thr Val Glu Gly Met Ala Thr Ala He 

405 410 415 

Pro Phe His Arg Thr Val Val Arg Asp Pro Ala Phe Ala Pro Glu 'Leu 

420 425 430 

Thr Gly Ser Thr Asp Pro Phe Thr Val His Thr Arg Trp He Glu Thr 
435 440 445 

Glu Phe Val Asn Glu He Lys Pro Phe Thr Thr Pro Ala Asp Thr Glu 
450 455 460 

Thr Asp Glu Glu Ser Gly Arg Glu Thr Val Val Val Glu Val Gly Gly 
465 470 475 480 

Lys Arg Leu Glu Val Ser Leu Pro Ser Ser Leu Gly Met Ser Leu Ala 

485 490 49 5 

Arg Thr Gly Leu Ala Ala Gly Ala Arg Pro Lys Arg Arg Ala Ala Lys 

500 505 510 

Lys Ser Gly Pro Ala Ala Ser Gly Asp Thr Leu Ala Ser Pro Met Gin 
515 520 525 

Gly Thr He Val Lys He Ala Val Glu Glu Gly Gin Glu Val Gin Glu 
530 535 540 

Gly Asp Leu He Val Val Leu Glu Ala Met Lys Met Glu Gin Pro Leu 
545 550 555 560 

Asn Ala His Arg Ser Gly Thr He Lys Gly Leu Thr Ala Glu Val Gly 

565 570 575 

Ala Ser Leu Thr Ser Gly Ala Ala He Cys Glu He Lys Asp 

580 585 590 



<210> 26 

<211> 590 

<212> PRT 

<213> Streptomyces coelicolor 

<400> 26 xt 
Val Arg Lys Val Leu He Ala Asn Arg Gly Glu He Ala Val Arg Val 
! J 5 10 15 

Ala Arg Ala Cys Arg Asp Ala Gly He Ala Ser Val Ala Val Tyr Ala 

20 25 30- 

Asp Pro Asp Arg Asp Ala Leu His Val Arg Ala Ala Asp Glu Ala Phe 
35 40 45 



Ala Leu Gly Gly Asp Thr Pro Ala Thr Ser Tyr Leu Asp lie Ala Lys 
50 55 60 

Val Leu Lys Ala Ala Arg Glu Ser Gly Ala Asp Ala lie His Pro Gly 
65 70 75 80 

Tyr Gly Phe Leu Ser Glu Asn Ala Asp Phe Ala Gin Ala Val Leu Asp 

85 90 95 

Ala Gly Leu lie Trp lie Gly Pro Pro Pro His Ala lie Arg Asp Arg 

100 105 110 

Gly Glu Lys Val Ala Ala Arg His lie Ala Gin Arg Ala Gly Ala Pro 
115 120 125 

Leu Val Ala Gly Thr Pro Asp Pro Val Ser Gly Ala Asp Glu Val Val 
130 135 140 

Ala Phe Ala Lys Glu His Gly Leu Pro He Ala He Lys Ala Ala Phe 
145 150 155 160 

Gly Gly Gly Gly Arg Gly Leu Lys Val Ala Arg Thr Leu Glu Glu Val 

165 170 175 

Pro Glu Leu Tyr Asp Ser Ala Val Arg Glu Ala Val Ala Ala Phe Gly 

180 ~ 185 190 

Arg Gly Glu Cys Phe Val Glu Arg Tyr Leu Asp Lys Pro Arg His Val 
195 200 205 

;Glu Thr Gin Cys Leu Ala Asp Thr His. Gly Asn Val Val Val Val Ser 
210 ' 215 220 

Thr Arg Asp Cys Ser Leu Gin Arg Arg His Gin Lys Leu Val Glu Glu 
225 230 235 240 

Ala Pro Ala Pro Phe Leu Ser Glu Ala Gin Thr Glu Gin Leu Tyr Ser 

245 250 255 

Ser Ser Lys Ala He Leu Lys Glu Ala Gly Tyr Val Gly Ala Gly Thr 

260 265 270 

Val Glu Phe Leu Val Gly Met Asp Gly Thr lie Ser Phe Leu Glu Val 
275 280 285 

Asn Thr Arg Leu Gin Val Glu His Pro Val Thr Glu Glu Val Ala Gly 
290 ~ 295 300 

He Asp Leu Val Arg Glu Met Phe Arg He Ala Asp Gly Glu Glu Leu 
305 310 315 320 

Gly Tyr Asp Asp Pro Ala Leu Arg Gly His Ser Phe Glu Phe Arg He 

325 330 335 

Asn Gly Asp His Pro Gly Arg Gly Phe Leu Pro Ala Pro Gly Thr Val 

340 345 350 

Thr Leu Phe Asp Ala Pro Thr Gly Pro Gly Val Arg Leu Asp Ala Gly 
355 360 365 

Val Glu Ser Gly Ser Val He Gly Pro Ala Trp Asp Ser Leu Leu Ala 
370 375 380 

Lys Leu He Val Thr Gly Arg Thr Arg Ala Glu Ala Leu Gin Arg Ala 
385 390 395 400 



••• •• - :V 





Ala Arg Ala Leu Asp Glu Phe Thr Val Glu Gly Met Ala Thr Ala lie 

405 410 415 

Pro Phe His Arg Thr Val Val Arg Asp Pro Ala Phe Ala Pro Glu Leu 

420 425 430 

Thr Gly Ser Thr Asp Pro Phe Thr Val His Thr Arg Trp lie Glu Thr 
435 440 445 

Glu Phe Val Asn Glu lie Lys Pro Phe Thr Thr Pro Ala Asp Thr Glu 
450 455 460 

Thr Asp Glu Glu Ser Gly Arg Glu Thr Val Val Val Glu Val Gly Gly 
465 470 475 480 

Lys Arg Leu Glu Val Ser Leu Pro Ser Ser Leu Gly Met Ser Leu Ala 

485 490 495 

Arg Thr Gly Leu Ala Ala Gly Ala Arg Pro Lys Arg Arg Ala Ala Lys 

500 505 510 

Lys Ser Gly Pro Ala Ala Ser Gly Asp Thr Leu Ala Ser Pro Met Gin 
515 520 525 

Gly Thr lie Val Lys lie Ala Val Glu Glu Gly Gin Glu Val Gin Glu 
530 535 540 

Gly Asp Leu lie Val Val Leu Glu Ala Met Lys Met Glu Gin Pro Leu 
545 . 550 555 560 



^4K^AsiT ; -Ala His Arg Ser Gly Thr He Lys Gly Leu Thr. Ala Glu Val Gly 

565 570 575 

Ala Ser Leu Thr Ser Gly Ala Ala He Cys Glu He Lys Asp " 

580 '585 590 

<210> 27 
<211> 1773 
<212> DNA 

<213> Streptomyces coelicolor 
<400> 27 

gtgcgcaagg tgctcatcgc caatcgtggc gaaatcgctg tccgcgtggc ccgggcctgc 

cgggacgccg ggatcgcgag cgtggccgtc tacgcggatc cggaccggga cgcgttgcac 120 

gtccgtgccg ctgatgaggc gttcgccctg ggtggtgaca cccccgcgac cagctatctg 180 

gacatcgcca aggtcctcaa agccgcgcgc gagtcgggcg cggacgccat ccaccccggc 

tacggattcc tctcggagaa cgccgagttc gcgcaggcgg tcctggacgc cggcctgatc 

tggatcggcc cgcccccgca cgccatccgc gaccgtggcg aaaaggtcgc cgcccgccac 3 60 

atcgcccagc gggccggcgc ccccctggtc gccggcaccc ccgaccccgt ctccggcgcg 420 

gacgaggtcg tcgccttcgc caaggagcac ggcctgccca tcgccatcaa ggccgccttc 480 

ggcggcggcg ggcgcggcct caaggtcgcc cgcaccctcg aagaggtgcc ggagctgtac 540 

gactccgccg tccgcgaggc cgtggccgcc ttcggccgcg gggagtgctt cgtcgagcgc 600 

tacctcgaca agccccgcca cgtggagacc cagtgcctgg ccgacaccca cggcaacgtg 660 

gtcgtcgtct ccacccgcga ctgctccctc cagcgccgcc accaaaagct cgtcgaggag 720 

gcccccgcgc cctttctctc cgaggcccag acggagcagc tgtactcatc ctccaaggcc 780 

atcctgaagg aggccggcta cggcggcgcc ggcaccgtgg agttcctcgt cggcatggac 840 

ggcacgatct tcttcctgga ggtcaacacc cgcctccagg tcgagcaccc ggtcaccgag 900 

gaagtcgccg gcatcgactt ggtccgcgag atgttccgca tcgccgacgg cgaggaactc 9 60 

ggttacgacg accccgccct gcgcggccac tccttcgagt tccgcatcaa cggcgaggac 1020 

cccggccgcg gcttcctgcc cgcccccggc accgtcaccc tcttcgacgc gcccaccggc 1080 

cccggcgtcc gcctggacgc cggcgtcgag tccggctccg tcatcggccc cgcctgggac 1140 

tccctcctcg ccaaactgat cgtcaccggc cgcacccgcg ccgaggcact ccagcgcgcg 1200 

gcccgcgccc tggacgagtt caccgtcgag ggcatggcca ccgccatccc cttccaccgc 1260 

acggtcgtcc gcgacccggc cttcgccccc gaactcaccg gctccacgga ccccttcacc 1320 



60 



240 
300 




Mil 41?"" .„r- «ii 

iWtW »"«.h 2i"73i h 
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gtccacaccc 
gccgacaccg 
aagcgcctgg 
gccgccgggg 
gacaccc teg 
gaag tec agg 
aacgcccaca 
tccggcgccg 



ggtggatcga 
agaeggaega 
aagtctccct 
cccgccccaa 
cctccccgat 
aaggegaect 
ggtccggcac 
ccatctgcga 



gaeggagtte 
ggagteggge 
cccc tccagc 
gcgccgcgcg 
gcagggcacg 
categtegta 
catcaagggc 
gatcaaggac 



gtcaacgaga 
egggagaegg 
ctgggcatgt 
gecaagaagt 
ategtcaaga 
etcgaggega 
ctcaccgccg 
tga 



tcaagccctt caccacgccc 
tegtegtega ggteggegge 
ccctggcccg caccggcctg 
ccggccccgc cgcctcgggc 
tcgccgtcga ggaaggccag 
tgaagatgga acagcccctc 
aggteggege ctccctcacc 



■ jr.' ■ j. ■ •_■ :; -- i' f-< ~ f -V fs .J » V 
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1380 
1440 
1500 
1560 
1620 
1680 
1740 
1773 



<210> 28 

<211> 1773 

<212> DNA 

<213> Streptomyces 



coelicolor 



b « u.v-.r. "-■ 



<400> 28 

gtgegcaagg 

cgggacgccg 

gtccgtgccg 

gacatcgcca 

taeggattec 

tggateggee 

atcgcccagc 

gacgaggtcg 

ggcggcggcg 

gactccgccg 

tacc tcgaca 

gtegtegtet 

gcccccgcgc 

atcctgaagg 

ggcacgatct 

gaagtcgccg 

ggttacgacg 

cccggccgcg 

cccggcgtcc 

tccctcctcg 

gcccgcgccc 

acggtcgtcc 

gtccacaccc 

gccgacaccg 

aagcgcctgg 

gccgccgggg 

gacaccctcg 

gaag t c cagg 

aacgcccaca 

tccggcgccg 



tgctcatcgc 
ggatcgegag 
ctgatgaggc 
aggtcctcaa 
teteggagaa 
cgcccccgca 
gggccggcgc 
tcgccttcgc 
ggcgcggcct 
tccgcgaggc 
agccccgcca 
ccacccgcga 
cctttctctc 
aggceggcta 
tcttcctgga 
gcatcgactt 
accccgccct 
gcttcctgcc 
gec tggaege 
ccaaac tgat 
tggacgagtt 
gcgacccggc 
ggtggatcga 
agaeggaega 
aagtctccct 
cccgccccaa 
cctccccgat 
aaggegaect 
ggtccggcac 
ccatctgcga 



caatcgtggc 
cgtggccgtc 
gttcgccctg 
agccgcgcgc 
cgccgagttc 
cgccatccgc 
ccccc tggtc 
caagg.agcac. 
caaggtcgcc 
cgtggccgcc 
cgtggagacc 
ctgctccctc 
cgaggcccag 
cggcggcgcc 
ggtcaacacc 
ggtccgegag 
gcgcggccac 
cgcccccggc 
eggegtcgag 
cgtcaccggc 
caccgtcgag 
cttcgccccc 
gaeggagtte 
ggagteggge 
cccctccagc 
gcgccgcgcg 
gcagggcacg 
categtegta 
catcaagggc 
gatcaaggac 



gaaatcgctg 
tacgeggate 
ggtggtgaca 
gagtegggeg 
gegcaggegg 
gaccgtggcg 
gccggcaccc 
ggcctgccca 
cgcaccctcg 
ttcggccgcg 
cagtgcctgg 
cagcgccgcc 
aeggagcage 
ggcaccgtgg 
cgcctccagg 
atgttccgca 
tccttcgagt 
accgtcaccc 
tccggetccg 
cgcacccgcg 
ggcatggcca 
gaactcaccg 
gtcaacgaga 
egggagaegg 
ctgggcatgt 
gecaagaagt 
ategtcaaga 
etcgaggega 
ctcaccgccg 
tga 



tccgcgtggc 
eggaceggga 
cccccgcgac 
cggacgccat 
tcctggacgc 
aaaaggtege 
ccgaccccgt 
tcgccatcaa 
aagaggtgcc 
gggagtgc t t 
ccgacaccca 
accaaaagct 
tgtactcatc 
agttcctcgt 
tcgagcaccc 
tcgccgacgg 
tccgcatcaa 
tcttcgacgc 
tcatcggccc 
ccgaggcact 
ccgccatccc 
gc tecaegga 
tcaagccctt 
tegtegtega 
ccctggcccg 
ccggccccgc 
tcgccgtcga 
tgaagatgga 
aggteggege 



ccgggcc tgc 


DU 


cgcgt tgcac 


120 


cagctatc tg 


180 


ccaccccggc 


240 


cggcctgatc 


300 


cgcccgccac 


360 


ctccggcgcg 


420 


ggccgccttc 


4.80 


ggagctgtac 


540 


cgtcgagcgc 


600 


eggcaaegtg 


660 


cgtcgaggag 


720 


ctccaaggcc 


780 


eggcatggae 


840 


ggtcaccgag 


900 


cgaggaactc 


960 


eggegaggae 


1020 


gcccaccggc 


1080 


cgcctgggac 


1140 


ccagcgcgcg 


1200 


ct tccaccgc 


1260 


ccccttcacc 


1320 


caccacgccc 


1380 


ggteggegge 


1440 


caccggcctg 


1500 


cgcctcgggc 


1560 


ggaaggccag 


1620 


acagcccctc 


1680 


ctccctcacc 


1740 




1773 



<210> 29 
<211> 1584 
<212> DNA 

<213> Streptomyces coelicolor 

<400> 29 

atgaccgttt tggatgaggc geegggegag ccgacggacg cgcgcgggcg ggtggccgag 60 

ctgcacggga tccgtgcagc ggcgctcgcc gggccgagtg agaaggegae ggcggcgcag 120 

cacgccaagg gcaagctgac ggcacgtgag cgcatcgagc tgctcctgga ccccggctcc 180 

ttccgegagg tcgagcagct gcgccggcac cgggcgaccg ggttcggcct ggaggccaag 240 

aagcegtaca ccgacggtgt catcaccggc tggggcaegg tegagggecg cacggtcttc 3 00 

gtctacgccc acgacttccg gatcttegge ggcgcgctgg gcgaggccca cgccacgaag 3 60 

atccacaaga tcatggacat ggccatcgcg gccggtgccc cgctggtgtc gctgaacgac 420 

ggegccggcg cccgtatcca ggagggcgtc agcgcgctcg cegggtaegg cggcatcttc 480 

cagcgcaaca ccaaggcgtc cggcgtcatc ccgcagatca gcgtgatgct cggcccctgc 540 

gcgggcggcg cggcctacag ccccgccctc accgacttcg tcttcatggt ccgcgacacc 600 

tegcagatgt teatcaeggg cccggacgtc gtcaaggegg tcaccggcga ggagatcacg 6 60 





cagaacggtc tgggcggcgc cgacgtgcac gccgagacgt ccggcgtgtg ccacttcgcc 720 

tacgacgacg aggagacctg cctcgccgag gtccgctacc tcctctccct cctcccgcag 780 

aacaaccggg agaacccgcc ccgcgccgag tcctccgacc ccgtggaccg ccgctcggac 840 

accctcctcg acctggtccc ggcggacggc aaccgcccgt acgacatgac caaggtcatc 900 

gaggaactcg tcgacgaggg cgagtacctg gaggtccacg agcgttgggc ccgcaacatc 9 60 

atctgcgcgc tggcccgtct cgacgggcgg gtcgtgggca tcgtcgccaa ccagccgcag 1020 

gccctggccg gtgtcctgga catcgaggcg tcggagaagg cggcccgctt cgtccagatg 1080 

tgcgacgcct tcaacatccc gatcatcact cttctggacg tacccggctt cctgcccggc 1140 

gtcgaccagg agcacggcgg gatcatccgc cacggcgcca agctgctcta cgcgtactgc 1200 

aacgcgaccg tgccccggat ctcgctgatc ctgcgcaagg cgtacggagg tgcttacatc 12 60 

gtcatggaca gccagtccat cggcgccgac ctcacctacg cctggccgac caacgagatc 1320 

gccgtcatgg gcgcggaagg tgccgcgaac gtcatcttcc gccggcagat cgccgacgcc 1380 

gaggaccccg aggccatgcg ggcgcgcatg gtcaaggagt acaagtccga gctgatgcac 1440 

ccctactacg cggccgaacg cggtctggtc gacgacgtca tcgaccccgc cgaaacccgc 1500 

gaggtgctga tcacgtccct ggcgatgctc cacaccaagc acgccgacct gccctcccgc 1560 

aagcacggca acccgccgca gtga 1584 



<210> 30 

<211> 198 

<212> DNA 

<213> Streptomyces coelicolor 



<400> 30 

atgtcccctg ccgacatccg cgtcgagaag ggccacgccg agcccgagga agtcgccgcc 
atcacggccc tcctcctggc ccgcgccgcc gcccgccccg ccgagatcgc gccgacccac 
ggcggcggcc gcgcccgcgc cggctggcgc cgcctggaac gcgagccggg cttccgcgcc 
ccgcacagct ggcgctga 



60 
120 
180 
198 



<210> 31 

<211> 527 

<212> PRT 

<213> Streptomyces coelicolor 



<400> 31 

Met Thr Val Leu Asp Glu Ala Pro Gly Glu Pro Thr Asp Ala Arg Gly 
15 10 15 

Arg Val Ala Glu Leu His Gly lie Arg Ala Ala Ala Leu Ala Gly Pro 

2 0 2 5 3 0 



Ser Glu Lys Ala 
35 

Arg Glu Arg lie 
50 

Glu Gin Leu Arg 

65 

Lys Pro Tyr Thr 



Arg Thr Val Phe 

100 



Thr Ala Ala Gin 

40 

Glu Leu Leu Leu 
55 

Arg His Arg Ala 

70 

Asp Gly Val lie 

85 

Val Tyr Ala His 



His Ala Lys Gly 



Asp Pro Gly Ser 

60 

Thr Gly Phe Gly 
75 

Thr Gly Trp Gly 
90 

Asp Phe Arg lie 
105 



Lys Leu Thr Ala 
45 

Phe Arg Glu Val 



Leu Glu Ala Lys 

80 

Thr Val Glu Gly 
95 

Phe Gly Gly Ala 
110 



Leu Gly Glu Ala His Ala Thr Lys lie His Lys lie Met Asp Met Ala 
115 120 125 

lie Ala Ala Gly Ala Pro Leu Val Ser Leu Asn Asp Gly Ala Gly Ala 
130 135 140 

Arg lie Gin Glu Gly Val Ser Ala Leu Ala Gly Tyr Gly Gly lie Phe 
145 150 155 160 



Gin Arg Asn Thr Lys Ala Ser Gly Val lie Pro Gin lie Ser Val Met 

165 170 175 

Leu Gly Pro Cys Ala Gly Gly Ala Ala Tyr Ser Pro Ala Leu Thr Asp 

180 185 190 

Phe Val Phe Met Val Arg Asp Thr Ser Gin Met Phe lie Thr Gly Pro 
195 200 205 

Asp Val Val Lys Ala Val Thr Gly Glu Glu He Thr Gin Asn Gly Leu 
210 215 220 

Gly Gly Ala Asp Val His Ala Glu Thr Ser Gly Val Cys His Phe Ala 
225 * m 230 235 240 

Tyr Asp Asp Glu Glu Thr Cys Leu Ala Glu Val Arg Tyr Leu Leu Ser 

245 250 255 

Leu Leu Pro Gin Asn Asn Arg Glu Asn Pro Pro Arg Ala Glu Ser Ser 

260 265 270 

Asp Pro Val Asp Arg Arg Ser Asp Thr Leu Leu Asp Leu Val Pro Ala 
275 280 285 

Asp Gly Asn Arg Pro Tyr Asp Met Thr Lys Val He Glu Glu Leu Val 
290 " 295 300 

Asp Glu Gly Glu Tyr Leu Glu Val His Glu Arg Trp Ala Arg Asn He 

305 310 315 . 320 

lie Cys Ala Leu Ala Arg Leu Asp Gly Arg Val Val Gly He Val Ala 

325 330 335 

Asn Gin Pro Gin Ala Leu Ala Gly Val Leu Asp lie Glu Ala "Ser Glu 

340 345 350 

Lys Ala Ala Arg Phe Val Gin Met Cys Asp Ala Phe Asn He Pro He 
355 360 365 

He Thr Leu Leu Asp Val Pro Gly Phe Leu Pro Gly Val Asp Gin Glu 
370 375 380 

His Gly Gly He He Arg His Gly Ala Lys Leu Leu Tyr Ala Tyr Cys 
385 390 395 400 

Asn Ala Thr Val Pro Arg He Ser Leu He Leu Arg Lys Ala Tyr Gly 

405 410 415 

Gly Ala Tyr He Val Met Asp Ser Gin Ser He Gly Ala Asp Leu Thr 

420 425 430 

Tyr Ala Trp Pro Thr Asn Glu He Ala Val Met Gly Ala Glu Gly Ala 
435 440 445 

Ala Asn Val He Phe Arg Arg Gin He Ala Asp Ala Glu Asp Pro Glu 
450 455 460 

Ala Met Arg Ala Arg Met Val Lys Glu Tyr Lys Ser Glu Leu Met His 
465 470 475 480 

Pro Tyr Tyr Ala Ala Glu Arg Gly Leu Val Asp Asp Val He Asp Pro 

485 490 495 

Ala Glu Thr Arg Glu Val Leu He Thr Ser Leu Ala Met Leu His Thr 

500 505 510 



Lys His Ala Asp Leu Pro Ser Arg Lys His Gly Asn Pro Pro Gin 
515 520 525 



<210> 32 
<211> 65 
<212> PRT 

<213> Streptomyces coelicolor 
<400> 32 

Met Ser Pro Ala Asp lie Arg Val Glu Lys Gly His Ala Glu Pro Glu 
15 10 15 

Glu Val Ala Ala lie Thr Ala Leu Leu Leu Ala Arg Ala Ala Ala Arg 

20 25 30 

Pro Ala Glu He Ala Pro Thr His Gly Gly Gly Arg Ala Arg Ala Gly 
35 40 45 

Trp Arg Arg Leu Glu Arg Glu Pro Gly Phe Arg Ala Pro His Ser Trp 
50 ~ 55 60 



Arg 
65 



